Investigation of the tertiary folding of Escherichia coli ribosomal RNA by intra-RNA cross-linking in vivo.
"In vivo" cross-links were introduced into ribosomal RNA by direct ultraviolet irradiation of intact Escherichia coli cells, during growth in a 32P-labelled medium. Ribosomes were isolated from the irradiated cultures, dissociated into subunits and subjected to partial digestion with cobra venom nuclease. The intra-RNA cross-linked fragments were separated by two-dimensional gel electrophoresis and the sites of cross-linking determined, using our published methodology. A comparison with the data previously obtained by this procedure, after irradiation of isolated 30 S and 50 S subunits, showed that in the case of the 50 S subunit nine out of the ten previous cross-links in the 23 S RNA could be identified in the "in vivo" experiments, and correspondingly in the 30 S subunit five out of the six previous cross-links in the 16 S RNA were identified. Some new cross-links were found, as well as two cross-links in the 16 S RNA, which had hitherto only been observed after partial digestion of irradiated 30 S subunits with ribonuclease T1. The relevance of these data to the tertiary folding of the rRNA in situ is discussed, with particular reference to the work of other authors, in which "naked" RNA was used as the substrate for cross-linking and model-building studies.